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THE USE OF PENICILLIN IN THE TREATMENT OF SUBACUTE 
BACTERIAL ENDOCARDITIS DUE TO STREPTOCOCCUS VIRIDANS 


A new attack on subacute bacterial endocarditis 
was made possible by three new developments: (1) 
Fleming’s discovery of penicillin, (2) the subsequent 
purification and standardization by Florey and his 
co-workers, and (3) the American development of 
large scale production of the active purified form 
of the substance. 

Subacute Bacterial Endocarditis was, to say the 
least, a very discouraging disease. Although from 
time to time there appeared in the medical literature, 
reports of certain agents which seemed to have 
some effect on the bacteria, usually there were miss- 
ing links that made the canny and experienced 
clincian doubtful as to the validity of diagnosis. 
Also there was thought to be a certain percentage 
of so-called spontaneous cures but again opinion was 
not unanimous. Certainly, considering the number 
of cases and the years of continued study, there 
were few survivals. 

Until 1943, on the cardiac and medical service of 
the hospital where the author works, we had not 
observed a single bona fide case of survival where 
the diagnosis was certain and where the infecting 
agent was Streptococcus salivarius. Sulfonamides 
appeared to have a iemporary effect on the febrile 
reaction but in analysing the response to growth of 
bacteria in the blood cultures, with neutralization by 
paraaminobenzoic acid, the bacteria were found to 
be present in about the usual numbers and there was 
not much in the way of demonstrable alteration in 
the clinical course of the disease. Likewise with 
specific strains of bacteriophage, neoarsphenamine, 
bismuth and other substances which undoubtedly 
inhibited the in vitro growth of the bacteria. Even 
in heavy and toxic doses the course of the disease 
seemed to progress in about the usual manner. 

In penicillin we had available what appeared to 
be an ideal substance for the treatment of this par- 
ticular disease. It was highly bactericidal for certain 
strains of the streptococcus viridans and paradoxi- 
cally almost nontoxic for the host. In the early stages 
of the a work the results were not prom- 
ising for such a potentially useful drug. The first 
case reported by Florey! seemed encouraging in that 
there was marked clinical improvement during the 
time of administration but the end result was the 
same as usual. The report of Keefer et al? was ex- 
tremely discouraging, so that with the early scarcity 
of the drug it was thought not worthwhile to use it 
and the committee for distribution, on the basis of 
this report, were opposed to the use of the substance 
in cases of subacute bacterial endocarditis. How- 


ever, Dawson?’ had found that there was a definite 
clinical improvement in several of his cases and in 
one there appeared to be definite arrest. About the 
same time other isolated investigators tried the sub- 
stance, when it was available, more or less out of 
desperation and found, much to their astonishment, 
that a certain percentage of cases responded and one 
obtained what was at least an arrest of the disease. 
Loewe and co-workers‘ reported the results of treat- 
ment of cases with penicillin and heparin combined, 
in which there were seven consecutive successfully 
treated patients. Likewise MacNeal et al5 reported 
the apparent complete success in one case and sev- 
eral others where treatment was progressing very 
satisfactorily. To date, of the latter group, success 
has continued in a number of cases although as one 
might naturally expect, there have been failures. 
Since then, many patients have been treated and 
there are certainly a number of cases that appar- 
ently have been arrested. One uses this term arrest 
because it is only after a considerable period of time 
has elapsed, during which the patient has had a 
sterile blood culture and all signs of activity have 
disappeared, that one has any right to say cure. 
The successful treatment of subacute bacterial 
endocarditis requires some fundamental knowledge 
of the pathogenesis. It is not within the scope of this 
summary to present a review of the data that has 
been published on the disease, but it is a pathological 
process which develops in most instances on a pre- 
cedingly injured portion of the endocardium whether 
that injury has come as a resuit of previous rheu- 
matic or arteriosclerotic yomy congenital de- 
formities or other trauma. The healing process by 
the nature of the involvement must of necessity be 
slow, the longer the disease has been in progress the 
longer the process of healing. The healing of the in- 
fected thrombotic deposits are favored 7 certain 
mechanisms. These are (1) bacteriolysis, (2) phago- 
cytosis, and (3) encapsulation and scar formation. 
ese principles are particularly emphasized by 
MacNeal‘ based on the experimental production of 
the disease. Apparently one deals with innumerable 
small culture tubes of bacteria covered by varying 
thicknesses of fibrin and scar tissue, some of them 
the eliminated by phagocytosis and some of them 
burst — into the blood stream where they are 
apparently again deposited in another crypt and form 
another focus. Recognizing these facts it is obvious 
that the restraint of rapid multiplication of bacteria 
is essential to the success of the healing process, 
hence the therapeutic need of (1) physiological rest, 
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(2) anti-infectious — such as penicillin in the 
circulating blood, and (3) adequate nutrition for the 
defending cells. One must remember that there are 
several strains of streptococcus viridans. The three 
most common ones are (1) Salivarius, (2) Entero- 
coccal, and (3) Bovine; in addition there are a num- 
ber of other intermediate strains that are difficult 
to identify. Fortunately, the strain which is usually 
most susceptible to penicillin and also the most com- 
mon one found in subacute bacterial endocarditis, is 
that of the salivarius group. Rarely are the other 
strains susceptible to the drug. : 

In the routine treatment of the patient with the 
disease there are still many conflicting opinions. 
One certainly concerns the combined use of heparin 


with penicillin. There are certain theoretical pros. 


and cons. The ingenuous method of administration 
devised by Lowe and his excellent reported results 
point to its use. However, the only other compar- 
able series, namely that of MacNeal, seems to show 
equally good results without its use. Only continued 
study will tell whether or not the heparin is benefi- 
cial or essential. Apparently, best results are ob- 
tained by the following procedures. Blood cultures 
are taken on three successive days. The bacteria 
isolated from the culture are tested for strain and 
for penicillin susceptibility in varying dilutions. 
Almost always the susceptibility in vitro will indi- 
cate the potential usefulness of the drug. However, 
this is not always true as one notable case in our 
series has shown, so that probably the therapeutic 
effect of the drug should be tried, at least a short 
while, on the patient even if the particular strain 
seems to be insensitive to penicillin. Where the 
patient appears to be desperately ill then penicillin 
should be started immediately and the bacterial test- 
ing done simultaneously. 

At the present time it is thought best to give large 
doses of penicillin, preferably ten to twenty thou- 
sand units every two hours. There are again con- 
flicting opinions as to the best means of administra- 
tion namely, intravenous, repeated or constant, in- 
tramuscular or subcutaneous. All methods have dis- 
advantages but from experience gained it seems best 
to combine the repeated intravenous and intramus- 
cular injections for it is necessary in some cases to 
continue the administration over a period of many 
months. Often one gives repeated injections intra- 
venously during the day and intramuscular injec- 
tions (usually in the buttock) at night. One must, 
however, maintain the injections at the regular 
intervals so that at all times the blood level of the 
drug is high and the bactericidal effect is always 
present. In addition to the use of penicillin one is 
justified in using any other substances which one 
has a reasonable right to believe have a deleterious 
effect on the growth of the bacteria or a beneficial 
influence on the building up of either the specific or 
general resistance of the individual suffering from 
the disease. Particularly helpful has been the re- 
peated use, daily or every few days, of perfectly 
matched whole blood in small quantities so that the 
blood count is kept at or as near a normal level as 
possible. This certainly should be continued during 


the entire course of the treatment. Blood cultures 
should be repeated at regular intervals always done 
with the addition of clarase, because without the 
latter one may have what appears to be a negative 
culture when in reality all one has is the local bac- 
tericidal effect of the penicillin in the culture media. 
Treatment with penicillin should not be stopped 
until the blood culture has been persistently nega- 
tive, until all signs of activity such as fever, tachy- 
cardia rapidly et sd heart sounds have disap- 
eared and preferab y until the sedimentation rate 
as returned to normal. 

In some cases, response to treatment is dramatic, 
in others slow and only after months does one seem 
to gain control over the infection. In others there are 
temporary responses only to be followed by a seem- 
ing resistance of the bacteria for the drug and the 
outcome is a failure with death due either to embolic 
phenomena or cardiac failure. In general, the greater 
the length of time, that the patient has had the 
disease the greater length of time before arrest is 
established. One case in our series, as yet unpub- 
lished, was treated for over nine months before the 
blood cultures remained persistently negative so that 
as long as there is any hope one should continue with 
treatment. The procedure is not as easy as it appears 
to be either for the physician or the patient. Al- 
though when the arrest occurs in a short period of 
time such as in two weeks as it has in some cases, 
there is little difficulty. Months of injections at two 
hour intervals is a stupendous task for both the 
physician and the patient. Also these cases require 
a tremendous economic backlog. Because of the 
nature of the disease it seems hardly possible that 
any treatment will offer a very high percentage of 
cures. Penicillin does offer an opportunity for arrest 
in certain cases and is a marked advance over any 
drug hitherto used. Perhaps time, a refinement of 
a. and the discovery of more potent peni- 
cillin-like substances will offer brighter chances for 
a higher percentage of cures. 


Charles A. Poindexter, M.D. 
New York, N. Y. 
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